We continue the development started in the preceding paper in which we described the non-compact group U(3·1) as the structural group of the tangent-bundle of an eight-dimensional Kahlerian manifold B 6 , 2 built from the four space-time co-ordinates Xr, the four internal space-time co-ordinates yr of Yukawa, and a y-dependent Riemannian metric. In this paper we shall consider the above group as the group of holonomy of B 6 , 2 and as a consequence of this point of view we shall arrive at an interpretation of the group as the generalised gauge group, without having to rely on the use of the action principle. In such an interpretation the gauge fields will be implicit in: the geometry; they will, in particular, be a manifestation of the Christoffel connection of the B 6 , 2 space in complete analogy with the Christoffel connection of general relativity. § 1. Introduction
§ 1. Introduction
In the preceding paper 1 ) we showed how a knowledge of the linear tangent space at each point of an eight-dimensional Kahlerian manifold B 6 , 2 with four external co-ordinates and four internal co-ordinates yr and a y-dependent metric grs (y) would enable us to arrive at the group U (3, 1) as the structural group of the tangent-bundle (or the frame-bundle) of the manifold B 6 , 2 • The Riemann metric grs (y) was, however, a consequence of the assumption that internal gauge fields produced strong inhomogeneity in the neighbourhood of the X as well as the y spaces so that we could postulate a y-dependent metric: grs (y) in each of these spaces and hence a y-dependent metric GAB(y) in the B 6 , 2 space.*) Now the purpose of this paper is to show that the Christoffel connection arising from GAB (y) is in fact directly responsible for the g·eneralised gauge vector fields B}X) = (B/x), Cr<x)) where B/X) is the usual centre-of-mass gauge field (of Yang and Mills 2 ),3)) and C/X) is the new field arising from the internal space-time co-ordinates yr. To show this we must describe U (3, 1) as the group of holonomy plex conjugates) in the tangent-bundle being elements of the group of holonomy of B 6 , 2 , will then decompose into two parts: t2af3AB = igFf"ALwaf3 where g is a coupling constant, L<x>af3 are 16 Hermitian matrices which span the complex Lie algebra of the holonomy group !f-CiutC U (3, 1) and Ff-) are classical tensor fields which serve as generalised gauge tensor fields, being functions of the space-time coordinates xr and the internal space-time co-ordinates yr. The bundle curvature is the result of the non-integrability of the bundle connection; consequently there exists similar decomposition of the form: Waf3A = igBA<x>L<x>af3 for the bundle connection in which BA<x> serves as a generalised gauge field. In this way the holonomy group admits an interpretation as generalised gauge group subsuming the generalised gauge group U (3) as the rest frame group. § 2. Connection and curvature in the linear tangent-bundle
In this section we shall give a brief account of the connection and curvature * properties of the complex tangent-bundle*) T(B) of B 6 , 2 which will be required for the description of the (complex) group of holonomy of B 6 , 2 to be given 111 the subsequent section.
We shall begin by considering the base dependence of the complex connection form WA.a given by (2·1) where C;t is the Christoffel connection arising from the y-dependent metric Urs (y) (see Eq. ( 4 ·19) of Paper I) .
>
This will allow us to write where the last transformation is a consequence of the transformation law:
of the bundle connections (obtained by differentiating (2 · 6) once and substitutIng from the parallel displacement law (2 · 4)).
If the process of covariant differentiation is applied twice in succession, we get after alternation over the indices of differentiation, an expression containing bundle curvatures In the base manifold B 6 , 2 let us now consider a closed path C starting and ending at the point P. If an arbitrary tangent vector ¢a of the tangent space * T is parallel transferred around C, then upon return to P it will, in general, differ from its original value due to the non-integrability of the tangent-bundle connection as given by (2 · 9) . This operation of parallel transference around C * induces a linear transformation U of the tangent space T:
By choosing all loops C through P which can be continuously contracted to the point P we obtain a group of linear transformations U in the subtangent space 
where E<x> (XA) = tF~f]dX/dXB is the infinitesimal element of the generalised gauge group. Through the above decomposition we have been able to consider the bundle curvatures as the basis elements of the Lie algebra of the group of holonomy of B 6 , 2 • However since the bundle curvature is the result ~f the nonintegrability of the bundle connection, there exists a similar decomposition of the form (3·6) for the Lie algebra of the bundle connections so that if we substitute (3 · 3) and (3 · 6) into the definition of the bundle curvature as given by (2 ·10) then the *l The Lie algebra of the internal holonomy group consists of all linear transformations of the tensor components of the internal operators !JaSAB• f7 a!JaPAB• f7 DP' a!JaPAB'"• evaluated at X A. See Loos (7) .
Lie algebra of the connections and curvatures are seen to be related by 
r 8 8 r ' (3 ·8) where g 0 , fo (j 0 , Uo) are the various coupling constants which are associated with the X, y and (X, y) spaces, respectively. Moreover the decomposition of the gauge fields BA<x> = (Br<x>, C/X>) will also lead to the decomposition of the gaugecovariant derivative (2 · 5) into two parts, i.e.
where 17 rrPa is the usual centre of mass gauge-covariant derivative of Yang and Mills whilst 17 rrPa is the gauge-covariant derivative which arises from the Yukawa co-ordinates yr. The pair of gauge fields B/x>, Cr<x> which stem from the bundle connections (J)a 13 r, (J)af3r transform nonlinearly as C is to change its phase by an amount fines the current density JA, the latter being an element of the sub-algebra of the group of holonomy must also break into two algebraically independent components
so that we have on account of (2 ·19)
•A ~ BA }(X)= GP BF("I.) ' where jfx) = (j(x), j(x)) are the conserved currents:
by virtue of the conservation law (2 ·18). Finally we may point out that the classical gauge fields Br <x>, Cr <x> introduced above can readily be quantised by employing the usual method for the quantisation of the Yang Mills field,*) the detailed discussion of which will be expounded in future publications. § 4.
Conclusion
It seems to us that the proposed theory offers a workable model of elementary particles. Takabayashi, Shin and others are proposing a pseudo-unitary group U(3, 1) based on the quantised model of Yukawa's bilocal theory whlist in the present theory the group is based on the classical model of the bilocal theory. The gauge group G= U(3, 1) which has been postulated in this paper is defined in terms of curvature and does not exist in a flat space. The geometry has been further restricted by the postulate that the curvature is only a function of the internal degrees of freedom of the bilocal structure and is therefore responsible for the internal (gauge) fields. Within this framework we have looked for the simplest consistent set of fields and have found that the complex vectors of the complex tangent space of the curved manifold represent the classical bilocal vector fields whilst the coefficient of the expansion of the connection and the curvature tensor of the resulting tangent-bundle represents a pair of gauge vector fields and a pair of gauge tensor fields which are the bilocal generalisation of the vector field and the tensor field of Yang and Mills.
Our approach is in ·line with Einstein's view of physics where physical phenomena are considered as manifestations of the underlying geometry of the space-time, enriched, however, in this case, with the four extra variables yr of Yukawa.
